The present study is based on the genus Cotesia Cameron,1891 collected from Khuzestan Province in the Southwestern part of Iran during 2016-2017. Nine species (+200 specimens) of the genus Cotesia were collected and identified. We recognised three new species, which we describe and illustrate here: Cotesia elongata Zargar & Gupta sp. nov., C. khuzestanesis Zargar & Gupta sp. nov. and C. zagrosensis Zargar & Gupta sp. nov. Two species are recorded for the first time from Iran: Cotesia cynthiae (Nixon, 1974) and C. glabrata (Telenga, 1955) . A faunistic list with species distribution in Iran, a modified key to include the new species and brief diagnoses for the new records from Iran are provided.
study are deposited in the collections of TMUC or ICAR-NBAIR. Photos of the species were taken with a Leica M 205 A stereo microscope with Leica DC 420 inbuilt camera using automontage software (ver. 3.8) . Terminology and measurement follows Nixon (1965) and Mason (1981) , vein terminology follows van Achterberg (1993) . Nixon (1974) and Papp (1986 Papp ( , 1987 were consulted for identification.
Abbreviations:
FLn l/w = ratio of length of flagellomere segment to width MOD = median ocellar diameter OOL = ocullar-ocellar line POL = postocellar line TI, TII, TIII = first, second and third tergite, respectively
Repositories:
ICAR-NBAIR = National Insect Museum, ICAR-National Bureau of Agricultural Insect Resources, Bengaluru, India TMUC = Department of Entomology, Tarbiat Modares University, Tehran, Iran
Results

New species
Class Insecta Linnaeus, 1758 Order Hymenoptera Linnaeus, 1758 Superfamily Ichneumonoidea Latreille, 1802 Family Braconidae Nees, 1811 Subfamily Microgastrinae Förster, 1862 Tribe Cotesiini Mason, 1981 Cotesia Cameron, 1891 Cotesia Cameron, 1891: 182-194 (type species: Cotesia flavipes (Cameron, 1891) ). Zargar & Gupta sp. nov. urn:lsid:zoobank .org:act:79D3997B-4118-42F3-A579-2E1B75BB4FE7 Fig. 1 Diagnosis Penultimate segment of antenna 2.2 × as long as wide; mesoscutum densely evenly punctate, in lateral lobes presence of smooth area near tegula; notauli indicated by dense punctations; scutellum sparsely punctate in anterior half, punctation dense in posterior half (Fig. 1C) ; pterostigma 4.0 × as long as wide, light brown; vein 1-R1 1.4 × as long as pterostigma, 3.0 × as long as distance from end of vein 1-R1 to tip of radial cell (Fig. 1D ); third tergite median length 0.7 × as long as second tergite (Fig. 1E ).
Cotesia elongata
Etymology
The name is derived from the Latin 'elongata', meaning 'elongate', and referring to the second metasomal tergite, which is longer than third tergite, while in the closely related species, Cotesia ruficrus (Haliday, 1834) , it is shorter than the third tergite. ; 8-22 May 2017 ; TMUC-HBMC0005-0007 • 9 ♀♀; Zoviyeh; 31°46ʹ20.56″ N, 48°48′01.17″ E; 30 m a.s.l.; 5-19 Jun. 2017; TMUC-HBMC0008-0016 • 10 ♀♀; Lali, Taraz; 32°20ʹ49.70″ N, 49°05′11.31″ E; 390 m a.s.l.; 3-17 Mar. 2016 ; TMUC-HBMC00017-0026, ICAR-NBAIR/NIM/ MICROG/COT/4516 • 5 ♀♀; Andika, Chezi; 32°08ʹ02.78″ N, 49°38′30.56″ E; 650 m a.s.l.; 
Description Female
MeasureMents. Body length 3 mm, fore wing length 2.9 mm. Head ( Fig. 1A-B ). Smooth except shallowly punctate on face; width of head in dorsal view 1.8 × as long as height; width of face 1.4 × as long as height; POL:MOD:OOL 4.1 : 2:4.5; gena 0.7 × as long as width of eyes; malar space 1.5 × as long as width of mandibular base; antenna as long as body; flagellomeres finely setose. FL1 l/w : 3.5, FL12 l/w : 2.4, FL13 l/w : 2.3, FL14 l/w : 2.2, FL15 l/w : 2.2. MesosoMa (Fig. 1C ). Mesoscutum densely evenly punctate, in lateral lobes presence of smooth area near tegula; notauli indicated by dense punctation; scutellum weakly punctate in anterior half, densely punctate in posterior half; scutellar sulcus crenulate; postscutellum crenulate and shiny; prepectal carina absent; propodeum coarsely rugose to scabrous.
Wings (Fig. 1D ). Areolet absent, vein r arising little after middle of pterostigma; vein 1-R1 1.4 × as long as pterostigma, 2.8 × as long as distance from end of vein 1-R1 to tip of radial cell, 4.0 × as long as vein r; pterostigma 4.0 × as long as wide; vein r as long as 2-SR; vein 1-cu1 as long as vein 2-cu1; width of discoidal cell 1.1 × as long as height.
Legs (Fig. 1F ). Metacoxa 1.3 × as long as first tergite; metafemur length 4.0 × as long as median width; inner and outer spur of metatibia equal, 0.4 × as long as basitarsus. (Fig. 1E ). TI slightly widening toward apex, 1.1 × longer than apical width; apical width 1.7 × as long as basal width, rugose. TII apical width 1.9 × longer than median length. TIII median length 0.7 × as long as TII; tergites posterior to TII smooth and shiny with single row of setae near hind margin; ovipositor sheath 0.5 × as long as metabasitarsus; hypopygium 0.7 × as long as metatibia, truncated apically.
CoLour. Antenna, head, mesosoma black; metasoma yellowish brown except first and second tergite; labial palp and maxillary palp testaceous; tegula yellowish brown; profemur, mesofemur reddish brown; metafemur reddish brown except black spot at apex; tibiae reddish brown; protarsus and mesotarsus reddish brown, metatarsus dark brown; pterostigma light brown.
Male
Unknown.
Host
Biology
Comment
In the keys provided by Nixon (1974) , Papp (1986) and van Achterberg & Polaszek (1996) , Cotesia elongata sp. nov. runs close to Cotesia ruficrus (Haliday, 1834) ; it can, however, be separated from the latter by the following characters: (1) penultimate segment of antenna 2-2.2 (-2.3) × as long as wide vs 1.5 and 1.7 × in Nixon (1974) and van Achterberg & Polaszek (1996) , respectively, (2) third tergite 0.7-0.8 × as long as second tergite ( Fig. 1E ) vs 1.2-1.4 in Papp (1986) .
The new species can be included in the identification key of Cotesia compiled by Nixon (1974) , which is modified below: 14. Antenna short, rather thick, preapical segment about one-and-a-quarter × as long as wide; legs dark brownish or obscurely brownish yellow throughout; mesopleuron anterior to and ventral to sternaulus, very shiny and with sharp discrete punctation ..................... C. amabilis (Nixon, 1974 
Diagnosis
Penultimate segment of antenna 1.5 × as long as wide; mesoscutum densely evenly punctate to rugose (Fig. 2C ); notauli densly punctate; scutellum punctate, interspaces as wide as diameter of punctation ( Fig. 2C) ; metacoxa punctate and rugulose; pterostigma 3 × as long as wide, brown (Fig. 2D ); 1-R1 1.3 × as long as pterostigma, 3.5 × as long as distance from end of 1-R1 to tip of radial cell; first tergite parallel sided, 1.3 × longer than apical width, rugose ( Fig. 2E ).
Etymology
The name khuzestanensis refers to the name of Khuzestan Province in southwestern Iran, which is also the distribution range of this species. 
Material examined
Holotype
Description Female
MeasureMents. Body length 2.5 mm, fore wing length 2.5 mm.
Head ( Fig. 2A-B ). Smooth except with shallow punctations on face; width of head in dorsal view 1.8 × as long as height; width of face as long as height; POL:MOD:OOL 5 : 2:4.4; gena 0.6 × as long as width of eye; malar space 1.3 × as long as width of mandibular base; antenna as long as body; flagellomeres finely setose. FL1 l/w :3, FL12 l/w :1.9, FL13 l/w :1.5, FL14 l/w :1.5, FL15 l/w :1.4-1.5. MesosoMa (Fig. 2C ). Mesoscutum densely evenly punctate to rugose, dull; notauli indicated by dense punctations, posteriorly merging to rugose sculpture; scutellum punctate and shiny, interspace as wide as diameter of punctate; scutellar sulcus crenulate; postscutellum crenulate and dull; prepectal carina absent; propodeum coarsely rugose to scabrous.
Wings (Fig. 2D ). Areolet absent, vein r arising little after middle of pterostigma; 1-R1 1.3 × as long as pterostigma, 3.5 × as long as distance from end of 1-R1 to tip of radial cell, 4.0 × as long as r; pterostigma 3.0 × as long as wide; r as long as 2-SR; 1-cu1 as long as 2-cu1; width of discoidal cell 1.1 × as long as height.
Legs (Fig. 2F ). Metacoxa 1.3 × as long as first tergite; metafemur length 4.0 × as long as median width; inner spur of metatibia slightly longer than outer, as long as half of basitarsus.
MetasoMa ( Fig. 2E) . TI parallel sided, 1.3 × as long as apical width, rugose. TII apical width 2.5 × as long as median length, rugose. TIII median length 1.5 × as long as TII; tergites posterior to TII smooth and shiny; ovipositor sheath 0.7 × as long as metabasitarsus. Hypopygium 0.5 × as long as metatibia, truncated apically. (2019) CoLour. Antenna dark brown; head and mesosoma black; metasoma black except brown third tergite and basal sternites; labial palp and maxillary palp yellow; tegula yellowish brown; profemur and mesofemur reddish brown; metafemur reddish brown except black spot at apex; tibia reddish brown; protarsus and mesotarsus reddish brown; metatarsus dark brown; pterostigma brown.
Male
Host
Biology
Remarks
In the key provided by Nixon (1974) this new species runs close to Cotesia setebis (Nixon, 1974) ; it can, however, be separated by the following characters: (1) first tergite parallel-sided, 1.3 × as long as apical width ( Fig. 2E ) vs as long as apical width in C. setebis, (2) inner spur of metatibia slightly longer than outer reaching middle of basitarsus ( Fig. 2F ) vs distinctly longer than outer one and longer than half of basitarsus, (3) metafemur reddish brown ( Fig. 2F ) vs black in C. setebis. In recent years, two species were described that are close to C. setebis: Cotesia adippevora Shaw, 2009 and C. acerbiae Shaw & Vikberg, 2015 . For both these species the length of the first tergite is as long as its apical width.
The new species can be included in the identification key of Cotesia compiled by Nixon (1974) , which is modified below: 3.
Inner spur of metatibia conspicuously to marginally longer than outer, clearly reaching or crossing beyond middle of basitarsus . A. First tergite parallel-sided, 1.3 × as long as its apical width ( Fig. 2E) ; inner spur of metatibia slightly longer than outer, as long as half of basitarsus (Fig. 2F) ; metafemur reddish brown except black spot at apex (Fig. 2F) (Nixon, 1974) The new species runs in the key of Papp (1986) reaching to couplet number 34 which was later modified (Papp 1987) . Further modifications to fit this species in Papp (1987) (Nixon, 1974) and C. callimone (Nixon, 1974 B. Inner spur of metatibia slightly longer than outer, as long as half of basitarsus (Fig. 2F) ; penultimate segment of antenna 1.4 × as long as wide; r oblique to fore margin of pterostigma (Fig. 2D) .............................C. setebis (Nixon, 1974) and C. callimone (Nixon, 1974) Cotesia zagrosensis Zargar & Gupta sp. nov. urn:lsid:zoobank.org:act:2E7929F1-339D-4354-A27A-80F87E99EB7B Fig. 3 Diagnosis Penultimate segment of antenna 1.5 × as long as wide; mesoscutum subshiny, more or less with traces of punctatations (Fig. 3C) ; scutellum smooth and shiny; pterostigma 2.6 × as long as wide, light brown (Fig. 3D) ; first tegite sub-parallel sided, strongly rounded apically, 1.3 × as long as apical width, smooth, light brown (Fig. 3E) ; apical width of second tergite 4 × as long as median length, smooth, light brown ( Fig. 3E) ; third tergite 1.6 × as long as second tergite (Fig. 3E ).
Etymology
The name refers to the Zagros mountain range, which is also the distribution range of the species. 
Description Female
MeasureMent. Body length 2.5 mm, fore wing length 2.5 mm.
Head (Fig. 3A-B ). Smooth except shallowly punctate on face; width of head in dorsal view 1.8 × as long as height; width of face 1.3 × as long as height; POL:MOD:OOL 4.1 : 2:3.5; gena 0.4 × as long as width of eyes; malar space 1.3 × as long as width of mandibular base; antenna shorter than body; flagellomeres finely setose. FL1 l/w :2.8, FL12 l/w :1.6, FL13 l/w :1.5, FL14 l/w :1.5, FL15 l/w :1.5. MesosoMa (Fig. 3C ). Mesoscutum subshiny more or less with traces of punctatations; notauli indistinct; scutellum smooth and shiny; scutellar sulcus crenulate; postscutellum crenulate and shiny; prepectal carina absent; propodeum rugose with median carina.
Wings (Fig. 3D) . Areolet absent, vein r arising from middle of pterostigma; 1-R1 1.3 × as long as pterostigma, 3.5 × as long as distance from end of 1-R1 to tip of radial cell, 3.7 × as long as r; pterostigma 2.6 × as long as wide; r 1.4 × as long as 2-SR; 1-cu1 0.8 × as long as 2-cu1; width of discoidal cell 1.2 × as long as height.
Legs (Fig. 3F) . Metacoxa 1.5 × as long as first tergite; metafemur length 3.1 × as long as median width; inner and outer spur of metatibia equal, 0.4 × as long as basitarsus. (Fig. 3E) . TI parallel sided, 1.3 × as long as apical width, shallowly rugolose at apex near hind margin, remaining smooth, shiny. TII apical width 4 × as long as median length, smooth. TIII median length 1.6 × as long as TII; tergites posterior to TI smooth and shiny; ovipositor sheath 0.7 × as long as metabasitarsus; hypopygium 0.7 × as long as metatibia, truncated apically.
CoLour. Antenna dark brown; head, mesosoma black; metasoma, first and second tergite light brown, third tergite dark brown, remaining black; labial palp and maxillary palp yellow; tegula dark brown; profemur reddish brown, mesofemur dark brown in anterior half, reddish brown in posterior half; metafemur dark brown; protibia, mesotibia yellowish brown, metatibia reddish brown except black infuscations at apex; protarsus and mesotarsus yellowish brown; metatarsus dark brown. Pterostigma light brown.
Male
Host
Biology
Distribution
Khuzestan Province (Iran).
Comments
In the key of Nixon (1974) the new species runs smoothly to Cotesia onaspis (Nixon, 1974) from which it can be easily separated by: (1) second tergite conspicuously transverse and 4 × as long as median length (Fig. 3E ) vs 2.5 × in C. onaspis, (2) phragma of scutellum not visible (Fig. 3C ) vs narrowly visible in C. onaspis, (3) metafemur dark brown (Fig. 3F ) vs reddish yellow in C. onaspis.
The new species can be included in the identification key of Cotesia compiled by Nixon (1974) , which is modified below: 55. Gaster blackish; first tergite (as also basal field) dull, densely rather finely rugose all over; metacarp hardly three times as long as its distance from apex of radial cell. A. Second tergite conspicuously transverse, 4.0 times as long as median length (Fig. 3E) ; phragma of scutellum not visible (Fig. 3C) ; metafemur dark brown (Fig. 3F) (Nixon, 1974) In Papp's key, this species runs to Cotesia notha (Marshall, 1885 (Marshall, 1885 ) -Metacarp long, 3.7 as long as distance between its distal end and tip of radial cell (Fig. 3D) ; first tergite strongly rounded behind (Fig. 3E) ; nervellus curved; metafemur dark brown (Fig. 3F) ............................................................................. C. zagrosensis Zargar & Gupta sp. nov .
New records of Cotesia from Iran
Cotesia cynthiae (Nixon, 1974) Fig. 4 Apanteles cynthiae Nixon, 1974: 499 .
Diagnosis
Antenna 1.1 × as long as body, penultimate segment of antenna 2.0 × as long as wide; width of face 1.2 × as long as height (Fig. 4A) ; POL:MOD:OOL 25 : 13 : 25; width of head in dorsal view 1.9 × as long as height (Fig. 4B) ; mesonotum coarsely reticulate-punctate to rugose (Fig. 4C) ; scutellum rugosepunctate; 1-R1 1.5 × as long as pterostigma, 3.0 × as long as distance from end of 1-R1 to tip of radial cell; pterostigma 3.2 × as long as wide (Fig. 4D ); metacoxa coarsely rugose; metasoma posteriorly compressed laterally (Fig. 4F) ; first tergite broadening posteriorly, medial length as long as apical width, rugose; second tergite as long as third tergite, rugose (Fig. 4E) ; ovipositor sheath 0.3 × as long as metabasitarsus; hypopygium 0.5 × as long as metatibia (Fig. 4F ); legs reddish brown; body black except third tergite. 
Material examined
IRAN -Khuzestan
Distribution in Iran
Khuzestan (present study). New record for Iran.
General distribution
Austria, Bulgaria, France, Hungary, Switzerland, Turkey .
Host record
Lepidoptera: Nymphalidae Rafinesque, 1815 .
Cotesia glabrata (Telenga, 1955) Fig. 5 Apanteles glabratus Telenga, 1955: 132 .
Diagnosis
Antenna shorter than body 0.8, penultimate segment 1.4 × as long as wide; width of face 1.4 × as long as height (Fig. 5A) Fig. 4 . Cotesia cynthiae (Nixon, 1974 5B) ; mesonotum shallowly punctuate, shiny; scutellum smooth, shiny (Fig. 5C ); 1-R1 1.3 × as long as pterostigma, 3.4 × as long as distance from end of 1-R1 to tip of radial cell ; pterostigma 2.4 × as long as wide (Fig. 5D) ; metacoxa smooth; first tergite distinctly broader posteriorly, medial length 0.8 × as long as apical width, rugose; second tergite in middle smooth and laterally rugose, 3 × wider than long medially (Fig. 5E) ; ovipositor sheath 0.5 × as long as metabasitarsus; hypopygium 0.6 × as long as metatibia (Fig. 5F) 
Distribution in Iran
General distribution
Bulgaria, Georgia, Germany, Hungary, Israel, Kazakhstan, Russia, Turkey, Ukraine .
Host records
Lepidoptera: Geometridae Leach, 1815, Hesperiidae Latreille, 1809, Pieridae Swainson, 1820 .
New records of Cotesia from Khuzestan Province of Iran
Cotesia jucunda (Marshall, 1885) Apanteles jucundus Marshall, 1885: 182. Microgaster nigrinervis Thomson, 1895: 
Distribution in Iran
Guilan (Ghahari et al. 2012a) , Markazi (Ghahari et al. 2011d ), Khuzestan (present study).
General distribution
Armenia, Austria, Bulgaria, Croatia, Czechoslovakia, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iran, Ireland, Moldova, Mongolia, Poland, Romania, Russia, Serbia, Spain, Sweden, Switzerland, Turkey, United Kingdom, Yugoslavia .
Host records
Lepidoptera: Geometridae Capek 1972; Yu et al. 2016) , Nymphalidae, Pieridae .
European Journal of Taxonomy 571: 1-25 (2019) Cotesia praepotens (Haliday, 1834) Microgaster praepotens Haliday, 1834 : 252. Microgaster placida Haliday, 1834 : 251. Apanteles memnon Nixon, 1974 fig. 39 . Apanteles acutivalvis Balevski, 1980 : 97. Apanteles beshtaui Tobias, 1986 fig. 232 
Distribution in Iran
Qazvin (Ghahari et al. 2011c ), Khuzestan (present study).
General distribution
Afghanistan, Armenia, Azerbaijan, Bulgaria, Croatia, Czech Republic, Finland, Germany, Greece, Hungary, Iran, Ireland, Italy, Kazakhstan, Lithuania, Macedonia, Moldoava, Mongolia, Poland, Romania, Russia, Slovakia, Spain, Sweden, Switzerland, Tajikistan, Turkey, Turkmenistan, United Kingdom, Uzbekistan, Yugoslavia (Yu etal. 2016) .
Host records
Lepidoptera: Elachistidae Bruand, 1851 , Geometridae Nixon 1974; Yu et al. 2016 ), Gracillariidae Stainton, 1854 , Lymantriidae Hampson, 1893 , Notodontidae Hampson, 1893 , Yponomeutidae Stephens, 1829 .
Cotesia risilis (Nixon, 1974) Apanteles risilis Nixon, 1974: 471, fig. 27 . 
Material examined
IRAN -Khuzestan
Distribution in Iran
Ilam (Ghahari et al. 2011b) , West Azarbaijan (Samin 2015) , Khuzestan (present study).
General distribution
Czechoslavia, Greece, Hungary, Iran, Italy, Mongolia, Montenegro, the Netherlands, Romania, Slovakia, Turkey, United Kingdom, Yugoslavia .
Host records
Lepidoptera: Pieridae (Nixon 1974; Yu et al. 2016 
Discussion
In total, nine species of the genus Cotesia are identified, of which three are new and described and illustrated here: C. elongata sp. nov., C. khuzestanensis sp. nov. and C. zagrosensis sp. nov. Moreover, C. cynthiae (Nixon, 1974) and Cotesia glabrata (Telenga, 1955) are recorded for the first time from Iran. Of all the species identified, Cotesia vestalis (Haliday, 1834) and C. elongata sp. nov. are the most predominant species, with almost 90% of all specimens collected in different parts of Khuzestan Province.
Of the three newly described species, C. khuzestanensis sp. nov. and C. elongata sp. nov. belong to the tibialis subgroup based on the following distinctive characters: outer side of metacoxa evenly rugose (in C. elongata sp. nov.) and punctuate-rugulose (in C. khuzestanensis sp. nov.). Cotesia khuzestanensis sp. nov., when compared with the congeneric Palearctic C. setebis, can be easily separated by the predominant character: first tergite being parallel sided and about 1.3 times as long as its apical width; it can be separated from the other congenerics C. ordinaria (Ratzeburg, 1844) (distributed in the Palearctic and Oriental regions) and C. orestes (Nixon, 1974) (distributed in the Palearctic region) by the following combination of characters: inner spur of metatibia slightly longer than outer, as long as half of metabasitarsus; penultimate segment of antenna 1.4 times as long as wide and r oblique to fore margin of pterostigma. Cotesia elongata can be separated from the closely allied species C. ruficrus by the penultimate segment of the antenna 2-2.2 (-2.3) times as long as wide and the third tergite 0.7-0.8 times as long as the second tergite. Cotesia zagrosensis sp. nov. belongs to the glomeratus subgroup based on the outer side of the metacoxa being smooth with no evident sculpture. Cotesia zagrosensis sp. nov. can be easily separated from C. onaspis and C. notha by the predominant character: the second tergite is conspicuously transverse and four times as long as the median length.
The majority of the taxonomic or biological studies on the genus Cotesia include the central and northern parts of Iran (Davatchi & Chodjai 1969; Modarres Awal 1997; Karimpour et al. 2001; Abbasipour & Taghavi 2002 Alizadeh & Moghaddam 2004; Ghahari et al. 2009 Ghahari et al. , 2011a Ghahari et al. , 2011b Ghahari et al. , 2011c Ghahari et al. , 2011d Ghahari et al. , 2012a Ghahari et al. , 2012b Lashkari Bod et al. 2011; Naderian et al. 2012; Ghahari & Fischer 2012; Sakenin et al. 2012; Khajeh et al. 2014; Samin 2015; Farahani et al. 2016; Samin et al. 2018) . Prior studies reported 34 species of Cotesia from Iran. With three new species and two new records in the present study, the total number of species is raised to 39 (Table 1) . Additionally, with the description of three new species, the total number of species of Cotesia across the globe reaches approximately three hundred.
Despite the current species diversity of the genus in Iran now being 39 species, more species can be expected to be found in the future when more comprehensive collections and studies are done. Further integrated taxonomic, molecular and faunistic research along with the host association is essentially required for this genus to better understand its species complexity. When compared with other geographical regions of the world, the known diversity of Cotesia in Iran is still preliminary. Many new taxa are likely to be discovered from Iran in the future, and thus this checklist will need to be periodically updated.
